Inability of polymerase chain reaction, pyrosequencing, and culture of infected and uninfected site skin biopsy specimens to identify the cause of cellulitis.
The cause of cellulitis is unclear. Streptococcus pyogenes, and to a lesser extent, Staphylococcus aureus, are presumed pathogens. We conducted a study of adults with acute cellulitis without drainage presenting to a US emergency department research network. Skin biopsy specimens were taken from the infected site and a comparable uninfected site on the opposite side of the body. Microbiology was evaluated using quantitative polymerase chain reaction (PCR), pyrosequencing, and standard culture techniques. To determine the cause, the prevalence and quantity of bacterial species at the infected and uninfected sites were compared. Among 50 subjects with biopsy specimens from infected and uninfected sites, culture rarely identified a bacterium. Among 49 subjects with paired specimens from infected and uninfected sites tested with PCR, methicillin-susceptible S. aureus was identified in 20 (41%) and 17 (34%), respectively. Pyrosequencing identified abundant atypical bacteria in addition to streptococci and staphylococci. Among 49 subjects with paired specimens tested by pyrosequencing, S. aureus was identified from 11 (22%) and 15 (31%) and streptococci from 15 (31%) and 20 (41%) of the specimens, respectively. Methicillin-resistant S. aureus was not found by culture or PCR, and S. pyogenes was not identified by any technique. The bacterial cause of cellulitis cannot be determined by comparing the prevalence and quantity of pathogens from infected and uninfected skin biopsy specimens using current molecular techniques. Methicillin-susceptible S. aureus was detected but not methicillin-resistant S. aureus or S. pyogenes from cellulitis tissue specimens. For now, optimal treatment will need to be guided by clinical trials. Noninfectious causes should also be explored.